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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 12056 : 1996 'Aircraft — Self-propelled passenger 
stairs for large capacity aircraft — Functional requirements' issued by the International Organization 
for Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of 
the Air Cargo Handling Sectional Committee and approval of the Heavy Mechanical Engineering 
Division Council. 

The text of the ISO standard has been approved for publication as Indian Standard without 
deviations. Certain terminology and conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they 
should be read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point ( . ) as the decimal marker. 

In the adopted standard, reference appears to certain International Standards for which Indian Stan- 
dards also exist. The corresponding Indian Standards which are to be substituted in their place are 
listed below along with their degree of equivalence for the editions indicated : 

International Standard Indian Standard Degree of 

Equivalence 

ISO 6966 : 1993 IS 10494 : 1983 Technically 

Aircraft — Basic requirements General requirements for air cargo Equivalent 

for aircraft loading equipment loading equipment 

The concerned technical committee has reviewed the provisions of following ISO standards referred 
in this adopted standard and has decided that it is acceptable for use in conjunction with this 
standard. 

ISO 7000 : 1989 Graphical symbols for use on equipment — Index and synopsis 

ISO 771 8 : 1 984 Aircraft — Connection of passenger loading bridge or transfer vehicle ~ 
Interface requirements in the vicinity of main deck passenger doors 

ISO 1 1 995 : 1 996 Aircraft ~ Stability requirements for loading and servicing equipment 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, Is to be rounded off, it shall be done in accordance with IS 2 : 1 960 'Rules for 
rounding off numerical values ( revised)'. 
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Indian Standard 

AIRCRAFT — SELF-PROPELLED PASSENGER 

STAIRS FOR LARGE CAPACITY AIRCRAFT — 

FUNCTIONAL REQUIREMENTS 



1 Scope 



1.1 This International Standard specifies the func- 
tional, performance and safety requirements for self- 
propelled passenger boarding stairs intended for 
access to the cabin of all aircraft types commonly in 
service in international civil air transport with a cabin 
door sill height equal to or exceeding 2.54 m (100 in) 
over the ground. 



1.2 The intent of this International Standard is not 
to specify equipment design, but rather to define 
minimum functional and performance requirements 
and highlight those criteria which are recognized as 
essential in the environment of international airports 
by aircraft and vehicle manufacturers as well as air- 
lines and handling agencies. 



1.3 This International Standard shall be applied with 
due reference to national governmental regulations 
of the country where the vehicle is to be operated. 
The main though not exclusive areas in which such 
national regulations may apply are: 

— regulations concerning equipment for use by the 
public; 

— stability and other safety requirements applicable 
to elevating equipment. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publica- 
tion, the editions indicated were valid. All standards 
are subject to revision, and parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of lEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 6966:1993, Aircraft — Basic requirements for 
aircraft loading equipment. 

ISO 7000:1989, Graphical symbols for use on equip- 
ment — Index and synopsis. 



ISO 7718:1984, Aircraft — Connection of passenger 
loading bridge or transfer vehicle — Interface require- 
ments in the vicinity of main deck passenger doors. 

ISO n 995: 1996. Aircraft — Stability requirements for 
loading and servicing equipment. 



3 Structure and overall dimensions 



3.1 The stairs should preferably be constructed on 
a standard automotive chassis of appropriate gross 
weight rating. 
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3.2 The stairs should consist of telescopic sections 
with an upper (main) platform and an intermediate 
platform, and provide a straight ascent/descent 
to/from the aircraft door. 

3.3 The height of the upper platform shall be ad- 
justable by increments of one full step within a range 
from 2,54 m (100 in) to 5,6 m (220 in). 

3.4 The dimensions, laden weight and other 
characteristics of the vehicle should meet all appli- 
cable government regulations for vehicles to be driven 
on public roadways, when in the fully retracted pos- 
ition. 

3.5 The overall height in the fully retracted position 
shall not exceed 4 m (158 in), 

NOTE 1 This requires that the optional canopy described 
in clause 10 d) be removable, if provided. 

3.6 The overall width of the vehicle, with stabilizers 
retracted, shall not exceed 2,5 m (98 in), or less if so 
required by locally applicable regulations. 

NOTE 2 Overall height and width of the vehicle may be 
further restricted by public road regulations in certain coun- 
tries. 

3.7 The lowest point of the vehicle's structure shall 
not be less than 200 mm (8 in) above a horizontal 
ground. In addition, the vehicle's underclearance shall 
allow without interference the transversing of two 
surfaces intersecting at an angle of 3° (5 %) either in 
bridging or in cresting. 

3.8 The overall swept turning radius of the vehicle 
in the fully extended position shall be less than 
12,2 m (40 ft). 

3.9 The cab or driver's position shall not project 
forward of the leading edge of the upper platform 
when in its fully retracted position. 

3.10 The equipment shall meet the appropnate re- 
quirements of ISO 6966. 

4 Stairs flight 

4.1 The stairs flight shall consist of fixed risers and 
treads. The treads cover material shall 

— be of non-skid/anti-slip quality, including when 
wet; 

— permit easy elimination of water and snow; 



— resist the catching of women's shoes heels. 

4.2 The angle of incline, tread-riser ratio and riser 
dimensions of the stairs flight should meet the ge- 
ometry criteria defined in annex A. 

4.3 The stairs flight internal usable clear width shall 
be 1 m (40 in) min. 

4.4 The stairs flight should include an intermediate 
platform of a minimum length equal to 3 treads. Any 
longer platform should have a length equal to that of 
the tread multiplied by an integer. 

4.5 The design load capacity shall be 2 200 N 
(500 Ibf) per step and 6 600 N (1 500 Ibf) for the in- 
termediate platform. A safety factor of 3:1 should be 
applied to the design load in order to obtain the mini- 
mum required yield strength, unless a higher safety 
factor is required by local government regulations 
concerning equipment for use by the public (see 
1.3). 

4.6 Any hinged step that may be fitted at the bot- 
tom of the stair in order to meet the requirements of 

3.7 shall have a riser of the same dimensions as those 
of the stairway. This step shall be counterbalanced for 
ease of handling. A self-engaging latch shall be pro- 
vided to secure the step in the up position. 

4.7 The stairs flight and intermediate platform shall 
have complete illumination, of non-glare quality and 
permitting no deep shadows which could present a 
hazard. 

5 Platform 

5.1 The upper (main) platform shall have minimum 
usable dimensions of 1,5 m (60 in) width and 1,2 m 
(48 in) length. 

5.2 The platform cover material shall 

— be of non-skid/anti-slip quality, including when 
wet; 

— permit easy elimination of water and snow, 

— resist the catching of women's shoes heels. 

5.3 The platform incline in any position should not 
be in excess of + T (3,5 %), and shall not be m ex- 
cess of ± 3° (5 %) from the horizontal plane, while the 
vehicle is stabilized on a horizontal surface. 
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5.4 Both sides of the platform shall be fitted with 
full panels supporting the handrails specified in 6.1. 
The forward end of each side panel shall be covered 
by protective padding and have a geometry such that 
it can suit the fuselage contour of all aircraft types in- 
tended to be handled, while leaving a minimum gap. 

5.5 In addition, unless the platform internal usable 
width is at least 2,3 m (90 in), the left-hand side panel 
together with its handrail shall be sliding or folding in 
order to allow opening and closing of the aircraft 
doors without obstruction. A positive and reliable 
means of latching the sliding or folding side panel at 
a variety of intermediate positions shall be provided. 

5.6 In order to avoid any risk of damage to the air- 
craft while being serviced, the following precautions 
shall be taken. 

a) The leading edge of the platform shall be entirely 
covered by protective padding and compatible 
with ISO 7718. 

b) The area directly below the platform shall be free 
from all components and/or obstructions within 
at least 300 mm (12 in) of the aircraft interface 
area. The platform thickness in this area shall be 
kept to a minimum. 



6.3 The handrails shall include no projection or cor- 
ners that could cause injury, and shall be easily re- 
placeable and suitably finished to preclude the 
possibility of damaging or soiling passenger clothing. 

6.4 The handrails should preferably be supported by 
a full panel, and shall include at least a 100 mm (4 in) 
high footguard at all points and a mid-height guardrail 
(see 5.4 for upper platform side panels). 

6.5 The total heights of the handrails shall be as 

ni\/cin in tnhJo 1 



Table 


1 








Location 


Total height 

min. max. 
m in m in 


Stairs flight (measured at 
nose of steps) 


0,76 


30 


0,91 


36 


Intermediate platform 
(measured at nose of step) 


0.86 


34 


0,91 


36 


Upper (main) platform 
(measured all around) 


0,91 


36 


1 


40 



5.7 The design load capacity of the platform shall 
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condition not less than 9 000 N (2 000 Ibf). A safety 
factor of 3:1 should be applied to the design load in 
order to obtain the minimum required yield strength, 
unless a higher safety factor is required by local gov- 
ernment regulations concerning equipment for use by 
the public (see 1.3), 

5.8 The platform forward left-hand corner shall in- 
clude a provision allowing for an unobstructed up and 
down movement of the open aircraft door while the 
stairs are in position. 

5.9 The platform shall have complete illumination, 
of non-glare quality and permitting no deep shadows 
which could present a hazard. 

6 Handrails 



6.6 The design horizontal side load at any point on 
the upper edge of the handrails shall be 1 780 N 
(400 Ibf). Under this side load, the maximum allow- 
able deflection as a function of the local height of the 
handrail shall be 20 mm per m (0,25 in per ft) of 
handrail height. A safety factor of 3:1 should be ap- 
plied to the design load in order to obtain the mini- 
mum required yield strength, unless a higher safety 
factor IS required by local government regulations 
concerning equipment for use by the public (see 
1.3). 



7 Elevation and stability 

7.1 Each height adjustment shall be performed by 
increments of one full step. Adjustment to intermedi- 
ate heights should be provided by either controllable 
platform incline (see 5.3) or stair flight incline. 



6.1 Handrails shall be provided or\ both sides of the 
stairway, the intermediate platform and the upper 
platform 

6.2 Maximum continuity shall be maintained at all 
points between handrail segments. 



7.2 Reliance on the height adjustment mechanism 
shall not be considered acceptable, in order to provide 
a fail-safe operation, a minimum of one mechanical 
safety lock shall be incorporated to ensure that the 
adjusted elevation is maintained at each step when 
the stairs are subjected to maximum design loads. 
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Preferably, two separate and distinct safety loci<s (one 
of which may be hydraulic) should be incorporated for 
this purpose. 

7.3 Power-operated stabilizers shall be installed in 
order to provide the stability required for passenger 
boarding and disennbarkation. 

7.4 The stabilizers in the retracted position shall not 
protrude from the vehicle's overall width as specified 
in 3.6. The stabilizers in the extended position should 
preferably not protrude from the overall width. 



8.6 An indicator showing the height of the aircraft 
door sill in relation to that of the stairs shall be situ- 
ated on the underside of the stairway and shall be 
observable from the operator's position. 

8.7 A spotlight controllable from the operator's 
position shall be provided for positioning the stairway 
to the aircraft door area during night operation. 

8.8 All controls shall be identified by the appropriate 
pictographic symbols as described in ISO 7000. 



7.5 When supported by the fully extended stabil- 
izers, the fully extended stairs in both the maximum 
design loads and empty conditions shall meet the 
static and wind stability criteria of ISO 11995. 

7.6 It shall not be possible for the stabilizers to col- 
lapse in case of a system failure. 

7.7 The suitability of the safety devices defined in 
7.2 and 7.3 shall be demonstrated by testing with the 
stairs loaded to their maximum design loads, prior to 
acceptance for passenger boarding and disembar- 
kation service. 

7.8 The stairs shall be fitted with a placard indicat- 
ing the maximum load capability as demonstrated in 
7.7 and the maximum number of passengers to be 
allowed at any time. 

8 Controls 

8.1 Controls for extending and retracting the stairs, 
as well as the upper platform and the stabilizers, shall 
be located in the vehicle cabin or driver's position. 

8.2 Controls shall be protected against any inad- 
vertent activation. Positive confirmation by a warning 
light or equivalent device shall be provided next to the 
controls, indicating that the stabilizers are either fully 
retracted or fully extended and supporting the ve- 
hicle's weight against a supporting surface. 

8.3 An emergency stop button which kills the en- 
gine shall be provided at the control panel. 

8.4 Unless the unit is electrically operated, the en- 
gine shall be equipped with a demand throttle provid- 
ing high idle whenever one of the hydraulic functions 
is actuated. 

8.5 For the final safe positioning to the aircraft door, 
a positive non-jerking slow speed shall be provided. 



8.9 The control panel layout should insofar as prac- 
tical meet the requirements of the lATA AHM 91 5, 
section 2. 



9 Emergency 

9.1 The vehicle shall be fitted with an emergency 
auxiliar/ system allowing 

a) the platform and the stairs flight to be lowered; 

b) the stabilizers to be retracted; 

c) the vehicle to be towed away, 

in the event of primary power loss, in order to allow 
removal of the vehicle from the aircraft. 

9.2 The emergency auxiliary system may either be 
manual (hand pump) or, as an option, have an inde- 
pendent power source. Its controls shall be located 
at ground level and protected by a cover or equivalent 
device. 



10 Options 

The following optional additional features may be 
considered. 

a) Additional facilities provided for the loading of in- 
capacitated passengers. 

b) A swivel section fitted along the full length, pro- 
vided at the forward end of the bridge in order to 
align the bridge with the aircraft door threshold. 
The swivel limits shall be 10° to either side of the 
centered position. 

c) The top platform capable of limited forward and 
backward movement to allow for varying door sill 
to platform relationship during operation, without 
the need for repositioning the entire vehicle. 
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Control for this should be located on the top plat- e) 

form. 

d) An all-weather canopy provided over the top plat- 
form and the entire stairway, the forward portion 
of the canopy to fit the contour of the passenger 
entry door. The canopy may be made up of indi- 
vidual sections which telescope together. g) 



Duplicate controls for step operation on the top 
platform. These controls should override the con- 
trols at the operator's position. 



f) An emergency auxiliary system with an inde- 
pendent power source (see 9.2). 



A sliding or folding right-hand platform side panel 
in accordance with 5.5. 
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Annex A 

(normative) 
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NOTES 

3 This annex is based on the standard ARP 836A, of which 
certain values have been adapted to the requirements of 



4 In order to confornn with aircraft stairs industry practice, 
stair dimensions throughout this annex, are expressed in 
inches (1 in = 25,4 nnm) and feet (1 ft = 305 mm). 

A.1 Definitions 

For the purposes of this annex, the following defi- 
nitions apply. 

A.1.1 (theoretical) tread depth, T: Dinnension from 
one stair nosing to the adjacent stair nosing. 

A.I. 2 effective tread depth, r,: Effective dinnension 
from one stair nosing to the adjacent stair vertical 
riser. 

A.I. 3 riser height, R: Distance between the surface 
of the tread of one step and the surface of the tread 
of a step above or below when measured perpen- 
dicularly between the tread surfaces. 

A.I. 4 riser to tread ratio, RfT: Arithmetical ratio of 
the height of one of the risers to the theoretical tread 
depth, which ratio is equal to the tangent of the angle 
of inclination of the stairway, 

A.I. 5 step width, W^ Width of the step surface as 
measured along the nose of the step, 

A.1.6 handrail height, H: Distance to the centre of 
the handrail as measured at the nose of the step and 
perpendicular to the tread surface. 

A.I. 7 fixed-riser stairway: Flight of stairs wherein 
the riser to tread ratio [RjT) is a constant which will 
result in a fixed angle of inclination. 

NOTE 5 This is the case in this International Standard. 

A.I. 8 variable-riser stairway: Flight of stairs de- 
signed to allow vanation of the riser to tread ratio and 
therefore variation of the angle of inclination to suit 
varying elevations. 



NOTE 6 Not within the scope of this International Stan- 
dard. 

A.1.9 stair length: Distance measured horizontally 
and parallel to the tread surfaces between the face 
of the nose of the lowermost tread and the face of 
the nose of the uppermost tread. 

NOTE 7 This is a geometric dimension only and does not 
include allowance for approach at the lower end, inter- 
mediate platforms in excess of the normal tread length, or 
length of the upper platform. 



A.2 Basic stair design dimensions 

A.2.1 Table A.I lists the minimum and maximum 
limits of basic stair dimensions generally accepted for 
stair design. 

Table A.1 



Parameter 


min. 


Dime 

max. 


nsion 

preferred 


Angle of incline 


20° 1) 


40° 1) 


32° to 38" 


Tread depth, T (in) 


11 


15 


(see A.2. 4) 


Riser height, R (in) 


5,5 


8 


(see A.2. 4) 


Platform angle of incline 


0° 


3° 


0" to 2° 


1) Critical angle. 



A.2.2 A properly designed stairway requires the 
proportioning of certain basic dimensions, ie. for ev- 
ery selected tread depth (7") between the maximum 
and the minimum, there is a best riser height {R) for 
best proportion. The proper proportion for best riser- 
to-tread ratio for any selected riser can be determined 
from the formula: 

;?/r = tan[(/?-3) X 8]° 

A tabulation of risers and treads within the limits of 
table A.1 is given in table A.2. 
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Table A.2 



Riser 


Tread 






height R 


depth. T 


tan e 


Angle, d 


in 


in 






5,5 


15,1 


0,364 


20° 


5,75 


14,2 


0,405 


22° 


6 


13,5 


0,444 


24° 


6,25 


12,8 


0,488 


26° 


6,5 


12,2 


0,532 


28° 


6,75 


11,7 


0,577 


30" 


7 


11,2 


0,625 


32° 


7,25 


10,7 


0,677 


34° 


7,5 


10,3 


0,728 


36° 


7,75 


9,9 


0,783 


38° 


8 


9,5 


0,839 


40° 



A.2. 3 Figure A.I may be employed to determine 
quickly the characteristics of an acceptable stair, for 
any given elevation difference within the limits of fig- 
ure A.I. As an example; assume a stair of proper 
proportion is desired for an- elevation difference of 
1 1 ft. Enter the chart at elevation 1 1 ft and follow the 
1 1 ft elevation to its intersection with horizontal lines 
of "Number of risers". Note that the 11 ft elevation 
difference curve intersects all horizontal "Number of 
nsers" lines beginning at a maximum number of 24 
down to a minimum number of 17., Note that these 
two limits represent the maxima and minima that 
would define a stair within the limits of table A.2 with 
24 risers of 5,5 in down to 17 risers of 7,75 in, re- 
spectively. 

Projecting horizontally from the point of intersection 
of the 1 1 ft elevation difference curve with the selec- 
ted number of risers, the number of treads in the stair 
becomes immediately evident, i.e. 23 treads for 24 
risers and 16 treads for 17 risers for the two limits 
cited above. 

A.2. 4 Table A.2 lists the preferred tread depth, T, 
for given riser heights. The preferred tread depth for 
a 5,5 in riser is 15,1 in. The preferred tread depth for 
7,75 in is 9,9 in. FigureA.1 will allow the determi- 
nation of these preferred relationships directly, by 
reference to the tie lines labelled "Table A.2 pro- 
portions". 

Using these preferred tread depths, T, for the risers, 
the length of the stair for these limits is readily de- 
termined. The tread depth, T, for the properly propor- 



tioned stair of 24 risers of height 5,5 in is 15,1 in. 
Enter figure A.I on the "Tread depth" scale at 
15,1 in and project vertically to the intersection with 
the diagonal line extending from point 23 on the 
"Number of treads" vertical line. Project horizontally 
and read the value on the "Length of stairs" scale at 
28,75 ft. By the same procedure a 9,9 in tread depth, 
T, for 16 treads at a riser height of 7,75 in results in 
a stair length of approximately 13,3 ft. These lengths 
conform to the definition given in A.I, 8. It becomes 
evident that a stairway for 1 1 ft elevation difference 
has maximum and minimum limits with respect to 
riser and tread depth and corresponding stair lengths. 
It becomes further evident that the limiting factor on 
the design of the ideal stairway at 30° to 35° angle of 
inclination becomes the length or space allowable for 
use of the stairway. 

A.2. 5 As a second example, consider the charac- 
teristics of a stairway for this elevation difference as 
close as possible to the recommended tread and riser 
limits as shown in table A. 3. Projecting vertically from 
the "Riser height" base line a 7,75 in riser intersects 
the 11 ft difference curve at 17 risers; a 7 in riser 
intersects at 19 risers. The corresponding number of 
treads is therefore 16 and 18, respectively. The proper 
tread depths are 9,9 in and 11,2 in respectively. The 
stair lengths are approximately 13,25 ft and 16,75 ft, 
respectively. A stairway should have characteristics 
within these limits. In analysing elevation differences 
for which curves are not shown in figure A.I, interpo- 
lation must be employed. 

A.2.6 Associated design dimensional data such as 
step width, W, handrail height, H, etc., require no di- 
mensional analysis, and are shown as recommended 
limits in A. 3. 

A.3 Recommendations 

Table A.3 gives basic design data recommended for 
the design of passenger boarding stairways. 

Tolerances where noted are considered critical on a 
given stairway to maintain the design dimensions 
within limits such that the tack of dimensional control 
could not create additio'nal hazards to the safe usage 
of the stairway. Where tolerances are not noted, 
commercial tolerances relevant to the type of equip- 
ment are considered acceptable. 
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Figure A.I — Stair design data chart 
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Table A.3 



Dimensions in inches 
(1 in = 25,4 nnm) 





Dimension 




Parameter 






Tolerances 




max. 


min. 




Step: 1) 








Riser, R 


7,75 


7 


± 0,062 


Tread, T 


n.2 


9,9 


± 0,125 


Stair: 








Angle, 2» 


38° 


32° 


— 


Width, W, 


3) 


40 


— 


Handrail height, H *) 


36 


30 


— 


Inside handrails 


W, +4 


W, 


_ 


Handrail diameter 


2.5 


1,5 


— 


Intermediate platform: 








Width, W2 


3) 


W', 


— 


Length 


fir 5) 


37 


— 


Handrail height, H *' 


36 


34 


— 


inside handrails 


W2 + 4 


W, 


— 


Upper (main) platform: 








Width, Wj 


3) 


60 


— 


Length 


3) 


48 


— 


Handrail height, H 


40 


36 


— 


Inside handrails 


VV3 + 4 


W3 


— 


1) Proportions according to table A.2. 






2) See tables A.I and A.2. 






3) May vary to suit specific requirement 


s. 




4) Measured vertically at nose of step. 






1 5) fi = odd integer > 3 
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Annex B 

(informative) 

Bibliography 

[1] lATA Functional Specification AHM 915, Standard Controls, Section 1 — Pictograms for Identification of 
Ground Support Equipment Controls, and Section 2 — Standard Layout.^' 

[Z] lATA Functional Specification AHM 920, Self-propelled Passenger Loading SfepsJ' 

[3] SAE Aerospace Recommended Practice (ARP) 836B, Design and safety criteria for passenger boarding 
stairways.'^^ 



1 ) Specifications AHM 91 5 and AHM 920 are part of the International Air Transport Association (lATA) Airport Handling Manual, 
which can be obtained from: 

lATA Pubtications Dept., 2000 Peel Street, Montreal, Quebec H3A 2R4, Canada, or lATA Publications Dept , Route de 
I'Aeroport 33, PO Box 672, CH-1215 Geneve 15 Aeroport. Switzerland, 

2} ARP 836B is published by the Society of Automotive Engineers, and can be obtained from, 
SAE Publications Dept , 400 Commonwealth Drive, Warrendale. PA 15096-0001, USA. 
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